
Problem-­‐Solving	
  and	
  Reasoning	
  	
  
in	
  the	
  

	
  K-­‐	
  4	
  Classrooms	
  



What	
  We	
  Know	
  from	
  Research	
  

! Problem solving requires more that procedural skills 

! The ability to represent the problem is critical 

! Useful representations, like diagrams, allow students to: 

 * Reflect on the representations 
 * Modify the representations  
 * Link the representations to suitable strategies,  
   computations and procedures 





Problem	
  Solving	
  In	
  Kindergarten	
  

Student	
  Strengths	
   Points	
  for	
  Instruc2on	
  

Understanding	
  of	
  
Problem	
  	
  

Transi?on	
  to	
  adding	
  
an	
  equa?on	
  to	
  
represent	
  thinking	
  

Concrete	
  and	
  Pictorial	
  
Representa?on	
  with	
  
labels	
  

There were two cats on Mrs. Knott’s bed. 
Annabelle put one more cat on the bed. 
How many cats were on Mrs. Knott’s bed? 



Problem	
  Solving	
  in	
  Grade	
  1	
  

Student	
  Strengths	
   Points	
  for	
  
Instruc2on	
  

Understanding	
  of	
  
Problem	
  	
  

Labeling	
  of	
  work	
  to	
  
make	
  model	
  more	
  
clear	
  

Modeling	
  with	
  a	
  
concrete	
  
representa?on,	
  
abstract	
  number	
  
bond,	
  and	
  equa?ons	
  

Adding	
  an	
  answer	
  
statement	
  to	
  the	
  
work	
  to	
  clearly	
  
answer	
  the	
  ques?on	
  

Riley had 9 cookies. He ate 3 of them. 
How many cookies did he have left? 



Problem	
  Solving	
  in	
  Grade	
  2	
  
Jerry and Kenneth bought 64 erasers in 
all. Jerry bought 18 erasers. How many 
erasers did Kenneth buy? Draw a bar 
model to represent the erasers. Then 
solve the problem.  

Student	
  
Strengths	
  

Points	
  for	
  
Instruc2on	
  

Understanding	
  of	
  
Problem	
  –	
  Bar	
  
Model	
  
demonstrates	
  
part-­‐part-­‐whole	
  
rela?onship	
  	
  

Introduce	
  
alternate	
  types	
  of	
  
bar	
  modeling	
  to	
  
extend	
  thinking	
  

More	
  tradi?onal	
  
algorithm	
  with	
  
regrouping	
  

Introduce	
  and	
  
model	
  mul?-­‐step	
  
problems.	
  



Problem	
  Solving	
  in	
  Grade	
  3	
  

Student	
  Strengths	
   Points	
  for	
  
Instruc2on	
  

Understanding	
  of	
  
Problem:	
  	
  Bar	
  
Model	
  represents	
  
comparison	
  
rela?onship	
  

Crea?ng	
  a	
  similar	
  
problem	
  based	
  on	
  
what	
  has	
  been	
  
solved.	
  	
  

Mul?ple	
  steps	
  
needed	
  to	
  solve	
  the	
  
answer	
  to	
  the	
  
problem.	
  	
  

Introducing	
  an	
  
alternate	
  bar	
  model	
  
to	
  solve	
  
mul?plica?on	
  and	
  
division	
  equa?ons.	
  

5,099 passengers are on a cruise ship. 1,825 are 
children. How many more adults than children are 
on the ship? 



Problem	
  Solving	
  in	
  Grade	
  4	
  
Student	
  Strengths	
   Points	
  for	
  

Instruc2on	
  

Understanding	
  of	
  
Problem:	
  	
  Bar	
  Model	
  
clearly	
  labeled	
  with	
  
equa?ons	
  and	
  checking	
  
work	
  
Mul?ple	
  steps	
  included	
  

Con?nue	
  to	
  extend	
  use	
  
of	
  bar	
  models	
  for	
  
problem-­‐solving	
  by	
  
incorpora?ng	
  
alterna?ve	
  bar	
  models	
  

Reflec?on	
  on	
  learning	
   Increasing	
  complexity	
  
with	
  mul?ple	
  bar	
  
models	
  to	
  show	
  work	
  

A drink costs $1.25. A drink and 
a burger cost $4.95. A drink, 
burger and fries cost $7.20.  



Kindergarten	
  Problem	
  &	
  Reasoning	
  



Student	
  Examples	
  
Teacher scribes for students: 

“ No, there’s not 10. There’s 8.” 

“No, because there’s 8 apples and 10 children.” 

“No, because there are 2 worm ones.” 

“No, only 8 apples and 10 friends? That is not true!” 

“No, because two 
are not good. Now 
there are six 
apples. He needs 
four more.”  



Grade	
  Four	
  Problem	
  &	
  Reasoning	
  



Student	
  Examples	
  



District-­‐Level	
  Problem-­‐Solving	
  Rubric	
  


